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Description 

This invention relates to a sheet handling ap- 
paratus. In particular, the invention relates to an 
apparatus for transporting sheets in a controlled 
manner, whereby the time at which a sheet arrives 
at a certain point may be adjusted, or the orienta- 
tion of a sheet relative to the direction of travel may 
be adjusted. 

The invention has application, for example, to a 
currency note stacking mechanism included in a 
cash dispenser unit of an automated teller machine 
(ATM). As is well known, in operation of an ATM a 
user inserts a customer identifying card into the 
machine and then enters certain data (such as 
codes, quantity of currency required, type of trans- 
action, etc.) upon one or more keyboards asso- 
ciated with the machine. The machine will then 
process the transaction, update the user's account 
to reflect the current transaction, dispense cash, 
when requested, from one or more currency cas- 
settes mounted in the machine, and return the card 
to the user as part of a routine operation. 

A cash dispenser unit of an ATM convention- 
ally includes at least one note picking mechanism 
for extracting notes one by one from a currency 
cassette, and a stacking and presenting mecha- 
nism for accumulating the extracted notes into a 
stack and then feeding the stack of notes to a 
delivery port or exit slot in the ATM from where the 
stack may be removed by a user of the ATM. 

A well known type of currency note stacking 
mechanism includes a stacking wheel which con- 
tinuously rotates in operation and which incorpo- 
rates a series of curved tines. Notes are fed one by 
one to the stacking wheel, and they successively 
enter compartments formed between adjacent tines 
and are carried partly around the axis of the wheel 
before being stripped from the wheel by a station- 
ary pick-off member and formed into a stack. 

In a known cash dispenser mechanism having 
a stacking wheel, the note picking means and the 
stacking wheel are operated in synchronism so that 
in normal operation successive notes arriving at the 
stacking wheel are fed into successive compart- 
ments of the wheel. Certain problems have been 
experienced with such known mechanisms. For ex- 
ample, if the leading edge of a picked note is 
folded, then this leading edge may hit the end of 
the one of the tines instead of being inserted into 
one of the compartments, thereby possibly causing 
the note to fail to be dispensed to a customer, or 
possibly damaging the note or causing jamming of 
the stacking wheel or some associated mechanism 
to occur. Also, if the note picking means incor- 
porates a friction feed means then it is possible 
that in some situations slippage between a picked 
note and the feeding means may occur, which may 



again cause the leading edge of the note to hit the 
end of one of the tines of the stacking wheel. 

Another application of the present invention is 
to a system for verifying currency notes. A note 

5 verification system often includes detector-means 
for generating an electric signal in response to the 
recognition of a feature or the absence of a feature 
on a note and comparing this signal with a stan- 
dard signal. For proper operation of such a system 

70 it is important that a note should arrive at the 
detector means with an accurately correct orienta- 
tion relative to the detector means. From U.K. 
Patent Application 2128169A there is known a 
mechanism for removing skew from a note prior to 

75 the note arriving at a detector station of a note 
verification system. In operation of this known 
mechanism, if skew in a note is detected this note 
is diverted into a looped path comprising two belt 
transport means, one of which provides a longer 

20 path length than the other. This looped path pro- 
vides a fixed amount of skew correction for each 
circulation of the note. This known skew correction 
apparatus has the disadvantages that means must 
be provided for ensuring that a skewed note enters 

25 the looped path with its leading corner positioned 
for engagement by the longer belt means, and that 
only a fixed amount of skew can be removed for 
each circulation of a note. 

An apparatus including two belt means parts of 

30 which are in cooperative relationship with respect 
to each other, and means for driving the belt 
means so that, in operation, a feeding movement of 
an article is brought about while the article is 
gripped between said parts is known, for example, 

35 from GB-A-1 05542. In order to enable articles of 
different thicknesses to be fed, the cooperating 
parts of the belt means follow a zigzag path with 
spring biased rollers being arranged alternately on 
opposite sides of said parts. 

40 GB-A-2082150 discloses an apparatus for en- 

suring the alignment of a document conveyed to a 
printing area. The leading edge of the document is 
arranged to be engaged by first and second pinch 
rolls which are respectively associated with two 

45 pressure rolls and are respectively driven by two 
motors. The operation of the motors is controlled 
by two sensor means which are arranged to sense 
the leading edge of the document and which are 
spaced apart in a direction perpendicular to the 

so direction of movement of the document. That sen- 
sor means which first detects said leading edge 
inhibits the operation of its associated motor until 
said leading edge is also detected by the other 
sensor means. This document does not disclose 

55 means for delaying the arrival of the whole docu- 
ment at the printing area, and has the complexity 
of requiring two separately operated drive motors. 
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From EP-A1-0143188 there is known a dis- 
placement detection device for detecting the dis- 
placement of paper sheets, such as currency 
notes, in transit in a conveyance device, the detec- 
tion device including first sensor means for detect- 
ing the leading edge of a paper sheet being trans- 
ported by the conveyance device, and further sens- 
ing means, positioned downstream with respect to 
said first sensor means, for detecting the distance 
between a side edge of the sheet and a conveyor 
belt forming part of the conveyance device. This 
document does not disclose means for correcting 
any detected displacement or skew. 

From FR-A-786014 there is known an appara- 
tus for checking the correct positioning of a sheet 
while being fed by an automatic feeder. The ap- 
paratus includes detector means which are located 
adjacent the side limits of the normal feed path of a 
sheet and which detect when a sheet extends 
outside this path. This document discloses no spe- 
cific means for correcting any incorrect positioning 
of a sheet. 

It is an object of the present invention to pro- 
vide a sheet handling apparatus which alleviates 
the problems and disadvantages referred to above 
experienced with known sheet handling mecha- 
nisms. 

According to the invention there is provided a 
sheet handling apparatus including first arid second 
belt means parts of which are in cooperative rela- 
tionship with respect to each other, and means for 
driving said belt means so that, in operation, a 
feeding movement of a sheet is brought about 
while said sheet is gripped between said parts of 
said first and second belt means, characterized by 
means for altering the paths of movement of said 
parts of said belt means whereby the length of a 
feed path between first and second fixed points for 
at least part of said sheet may be varied. 

Embodiments of the invention will now be de- 
scribed by way of example with reference to the 
accompanying drawings, in which:- 

Fig. 1 is an end elevational view of a currency 
note retard mechanism in accordance with the 
invention; 

Fig. 2 is a side elevational view of the mecha- 
nism of Fig. 1, this view being taken from the 
left hand side of Fig. 1; 

Fig. 3 is a schematic block diagram illustrating 
the electrical interconnections of parts of an 
apparatus including the mechanisms of Figs. 1 
and 2 or the mechanism of Fig. 4; 
Fig. 4 is a side elevational view of a currency 
note advance and retard mechanism in accor- 
dance with the invention; 
Fig 5 is a schematic side elevational view of a 
cash dispenser unit incorporating the retard 
mechanism of Figs 1 and 2 or the advance and 



retard mechanism of Fig. 4; 
Fig 6 is a schematic perspective view of a 
currency note skew corrector mechanism in ac- 
cordance with the invention; 
5 Fig. 7 is a plan view of the mechanism of Fig 7; 
and 

Fig 8 is a schematic block diagram illustrating 
the electrical interconnections of parts of an 
apparatus including the mechanism of Figs. 6 

w and 7. 

Referring to Figs. 1 and 2, a currency note 
retard mechanism 10 in accordance with the inven- 
tion includes a supporting framework having par- 
allel side walls 12 and 14. Five shafts 16, 18, 20, 

75 22 and 24, having fixed parallel axes of rotation, 
extend between, and are rotatably mounted with 
respect to, the side walls 12 and 14. A first series 
of upper pulleys 26 are secured on the shaft 16, a 
second series of upper pulleys 28 are secured on 

20 the shaft 18, a third series of lower pulleys 30 are 
secured on the shaft 20, and a fourth series of 
lower pulleys 32 are secured on the shaft 22. The 
pulleys 26, 28, 30 or 32 of each series are spaced 
apart along the respective shaft 16, 18, 20 or 22 

25 with the pulleys of each series being respectively 
aligned with the corresponding pulleys of the other 
series. The right hand ends (with reference to Fig. 
1) of the shafts 18 and 22 project beyond the side 
wall 14, and have respectively secured thereon 

30 meshing gear wheels 34 and 36 which are driven 
by an electric motor (not shown) via transmission 
means (now shown). 

The mechanism 10 also includes a first series 
of endless belts 38 and a second series of endless 

35 belts 40. Each belt 38 passes around a corre- 
sponding pair of the upper pulleys 26 and 28, and 
each belt 40 passes around a corresponding pair of 
the lower pulleys 30 and 32, with corresponding 
pairs of the belts 38 and 40 being in cooperative 

40 engagement with each other as seen in Figs 1 and 
2. The belts 38 and 40 are of an elastomeric 
material such as polyurethane or silicone rubber, 
and are designed to be resiliently stretchable for a 
purpose which will be explained later. 

45 A further shaft 42 extends between the side 

walls 12 and 14 with its axis parallel to the axes of 
the shafts 16, 18, 20, 22 and 24, the shaft 42 
passing through two elongated slots 44 (Fig. 2) 
respectively formed in the side walls 12 and 14. 

so The shaft 42 is carried by a pair of support arms 
46 which are respectively disposed adjacent the 
outer faces of the side walls 12 and 14. The ends 
of the shaft 42 pass through, and are secured to, 
corresponding ends of the arms 46. The other ends 

55 of the arms 46 are secured to the shaft 24 so that a 
rotational movement of the shaft 24 brings about a 
rotational movement of the arms 46 about the axis 
of the shaft 24. A downwardly extending arm 50 is 
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secured to that end of the shaft 24 projecting 
beyond the side wall 12, the lower end of the arm 
50 being pivotably connected to an armature 52 of 
a solenoid 54. The arm 50 is biased to rotate in a 
clockwise direction (with reference to Fig. 2) by 
means of a tension spring 56 the ends of which are 
respectively connected to the arm 50 and to a stud 
58 secured to the side wall 12. A series of four 
pulleys 60 are rotatably mounted on the shaft 42. 
The pulleys 60 and the pulleys 30 and 32 all have 
the same diameter, and the pulleys 60 are posi- 
tioned on the shaft 42 so as to be respectively 
disposed inside, and in engagement with, the four 
endless belts 40. When the. shaft 42 is in its normal 
position as shown in solid outline in Fig. 2, each 
pulley 60 is disposed between the corresponding 
pulleys 30 and 32 with its axis lying in the same 
plane as the axes of the corresponding pulleys 30 
and 32. 

A timing disc 62 is secured to that end of the 
shaft 18 projecting beyond the side wall 12, the 
disc 62 carrying a series of radially extending 
marks (not seen) equally spaced around the axis of 
the shaft 18. The disc 62 cooperates with an op- 
tical sensor 64 mounted on the side wall 12, and in 
operation the sensor 64 generates a series of tim- 
ing pulses in response to the sensing of the marks 
carried by the disc 62. Further optical sensor 
means 66 are disposed between the side walls 12 
and 14 and are mounted on one of the side walls 
12 and 14 by means not shown. The sensor means 
66 are arranged to sense the approach of a cur- 
rency note 68 to the entry nip A between the belts 
38 and 40, such note 68 being fed by feed means 
(not shown in Figs. 1 and 2) along a feed path 72. 

The operation of the currency note retard 
mechanism 10 will now be described with addi- 
tional reference to Fig. 3. It should be understood 
that the mechanism 10 is included in a cash dis- 
penser unit 73 (Fig 5) of an ATM in which currency 
notes 68 are fed one by one from a note pick 
mechanism 74 (Figs 3 and 5) through the retard 
mechanism 10 (Figs 2 and 5) to a conventional 
stacking wheel 75. The stacking wheel 75 com- 
prises a plurality of stacking plates 76 spaced apart 
in parallel relationship along the stacker wheel shaft 
77, each plate 76 incorporating a series of curved 
tines 78. A note picking and stacking operation is 
initiated by an electronic control unit 79 sending a 
signal PICK to the pick mechanism 74. In response 
to receipt of the signal PICK by the pick mecha- 
nism 74, a currency note 68 is picked from a 
currency cassette 89 (Fig 5) and is transported 
past the sensor means 66 to the entry nip A of the 
retard mechanism 10. Normally, the solenoid 54 is 
in a de-energized condition, and with the solenoid 
54 in this condition the assembly of the arms 46 
and 50, the shaft 42 and the pulleys 60 is held by 



the spring 56 in the position shown in solid outline 
in Fig. 2. As previously mentioned, when the 
mechanism 10 is in its normal position (with the 
solenoid 54 de-energized), the axis of each of the 

s pulleys 60 lies in the same plane as the axes of the 
corresponding pulleys 30 and 32. Thus, normally 
the cooperating parts of the belts 38 and 40 extend 
along a straight path aligned with the feed path 72. 
Upon the leading edge of a picked currency note 

w 68 being sensed by the sensor means 66, a signal 
is sent by the sensor means 66 to the electronic 
control unit 79, and in response to receiving this 
signal the electronic control unit 79 determines 
whether the leading edge of this currency note 68 

75 has reached the sensor means 66 at the correct 
moment in time for correct stacking. This deter- 
mination is made on the basis of how many timing 
signals have been received by the electronic con- 
trol unit 79 from the timing disc sensor 64 in the 

20 time interval between the generation of the relevant 
signal PICK and the receipt by the unit 79 of the 
signal from the sensor means 66. 

If the electronic control unit 79 determines that 
the currency note 68 has arrived at the sensor 

25 means 66 at the correct moment in time, then the 
solenoid 54 remains de-energized and, after enter- 
ing the entry nip A, the note 68 is gripped by the 
cooperating parts of the belts 38 and 40 and is 
transported by the belts 38 and 40 along a straight 

30 path aligned with the feed path 72. After leaving 
the retard mechanism 10 at the exit line of contact 
B between the belts 38 and 40, the leading edge of 
the note 68 is fed into one of the compartments 81 
formed between adjacent sets of tines 78 of the 

35 stacking wheel 75, after which the stacking of the 
note 68 is completed. If the electronic control unit 
79 determines that the note 68 has not arrived at 
the sensor means 66 at the correct moment in 
time, as a result of which the leading edge of the 

40 note 68 would be liable to hit the end of the one of 
the tines 78 of the stacking wheel 75 if the note 68 
were to be fed straight through the mechanism 10 
as described above, then the unit 79 sends a signal 
to the solenoid 54 so as to energize the solenoid 

45 54. Upon the solenoid 54 being energized, the arm 
50 is caused to be rotated by the armature 52, 
against the action of the spring 56, to the position 
50/ shown in chain outline in Fig.2. This rotation of 
the arm 50 in turn causes the arms 46, the shaft 42 

so and the pulleys 60 to be moved to the positions 
46*. 42' and 60' shown in chain outline in Fig. 2, the 
shaft 42 moving along the slots 44 in the side walls 
12 and 14. Movement of the pulleys 60 to the 
position 60/ brings about a deformation of the co- 

55 operating parts of the belts 38 and 40 into new 
positions 38' and 40' shown in chain outline Fig. 2. 
It will be appreciated that the stretchable nature of 
the belts 38 and 40 makes it possible for the 
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cooperating parts of the belts 38 and 40 to be 
deformed in this manner. With reference to Fig. 2, 
the note 68 will now follow a path ACB, where C is 
a contact point between the belts 38 and 40 where 
they bend partly around the pulleys 60. It will be 
appreciated that the path ACB is significantly long- 
er than the fixed straight path AB, and the extent of 
movement of the shaft 42 is so chosen that the 
difference in lengths between the paths ACB and 
AB is such that the note 68 is delayed by a period 
sufficient to cause it to enter correctly into that 
compartment 81 of the stacking wheel 75 next 
following the compartment 81 which it would have 
entered if this note 68 had arrived at the sensor 
means 66 at the correct moment in time and had 
followed the straight feed path AB. 

An advance and retard mechanism 82 will now 
be described with reference to Fig. 4. Certain ele- 
ments of the mechanism 82 correspond to ele- 
ments of the retard mechanism 10 shown in Figs 1 
and 2, and corresponding elements of the mecha- 
nisms 82 and 10 have been given the same refer- 
ence numerals. Thus, the advance and retard 
mechanism 82 includes a first series of endless 
belts 38 of resiliently stretchable material which 
pass around pulleys 26 and 28 carried on shafts 16 
and 18, and a second series of endless belts 40 of 
resiliently stretchable material which pass around 
pulleys 30 and 32 carried on shafts 20 and 22. 
Also, the mechanism 82 includes a series of pul- 
leys 60 rotatably mounted on a shaft 42, the pul- 
leys 60 being respectively disposed inside, and in 
engagement with, the endless belts 40, and the 
ends of the shaft 42 passing through, and being 
secured to, corresponding ends of a pair of support 
arms 46 the other ends of which are secured to a 
shaft 24. Additionally, the mechanism 82 includes a 
timing disc 62 and a timing disc sensor 64 as 
previously described with reference to Fig. 1, but 
not shown in Fig. 4, and further optical sensor 
means 66. 

In contrast with the retard mechanism 10, when 
the mechanism 82 is in its normal position, the axis 
of the shaft 42 lies above the plane containing the 
axes of the shafts 20 and 22, so that the cooperat- 
ing parts of the belts 38 and 40 are bent away from 
the plane containing the entry nip A and the exit 
line of contact B between the belts 38 and 40, the 
normal positions of the belts 38 and 40 being as 
shown in solid outline in Fig. 4 with the belts 38 
and 40 each being in a tensioned (stretched) con- 
dition. If a picked currency note 68 arrives at the 
sensor means 66 of the mechanism 82 at the 
correct moment in time, the belts 38 and 40 will 
remain in their normal positions, and this note 68 
will pass through the mechanism 82 along a feed 
path ACB, where C is a contact point between the 
belts 38 and 40 where they bend partly around the 



pulleys 60. Again in contrast with the retard mecha- 
nism 10, the drive means for bringing about move- 
ment of the assembly of the arms 46, the shaft 42 
and the pulleys 60 of the mechanism 82 comprises 

5 a bidirectional electric motor 84 in place of the 
solenoid 54 of the mechanism 10. The motor 84 
drives a worm gear 86 which is in engagement with 
a gear segment 88 secured to the shaft 24. 

The operation of the advance and retard 

70 mechanism 82 will now be described with addi- 
tional reference to Fig. 3. A note 68 is picked from 
a currency cassette (not shown in Fig. 4) and fed 
to the sensor means 66. As previously mentioned, 
when the mechanism 82 is in its normal position, 

75 the belts 38 and 40 are in the positions shown in 
solid outline in Fig. 4. At this time, the motor 84 is 
in a de-energized condition. Upon the leading edge 
of the picked currency note 68 being sensed by 
the sensor means 66, a signal is sent by the 

20 sensor means 66 to the electronic control unit 79 
(Fig. 3), and in response to receiving this signal the 
electronic control unit 79 determines whether the 
leading edge of this currency note 68 has reached 
the sensor means 66 at the correct moment in time 

25 for correct stacking, or whether the note 68 has 
arrived at the sensor means 66 too early or too late 
for correct stacking. As in the case of the retard 
mechanism 10, this determination is made on the 
basis of how many timing signals have been re- 

30 ceived by the electronic control unit 79 from the 
timing disc sensor 64 in the time interval between 
the generation of the relevant signal PICK and the 
receipt by the unit 79 of the signal from the sensor 
means 66. 

35 If the electronic control unit 79 determines that 

the currency note 68 has arrived at the sensor 
means 66 at the correct moment in time, then the 
motor 84 remains in a de-energized condition and, 
after entering the entry nip A, the note 68 is 

40 gripped by the cooperating parts of the belts 38 
and 40 and is transported by the belts 38 and 40 
along the feed path ACB. After leaving the mecha- 
nism 82, the leading edge of the note 68 is fed into 
one of the compartments 81 of the stacking wheel 

45 75 (Figs. 2 and 5), after which the stacking of the 
note 68 is completed. If the electronic control unit 
79 determines that the note 68 has arrived at the 
sensor means 66 too late, as a result of which the 
leading edge of the note 68 would be liable to hit 

so the end of one of the tines 78 of the stacking wheel 
75 if the note 68 were to be fed along the feed 
path ACB, then the unit 79 sends an appropriate 
signal to the motor 84 so as to energize the motor 
84 in such a sense as to cause the worm gear 86 

55 to rotate the gear segment 88 in a clockwise direc- 
tion (with reference to Fig. 4) about the axis of the 
shaft 24. This rotation of the gear segment 88 
brings about a rotation in a clockwise direction of 
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the assembly of the arms 46, the shaft 42 and the 
pulleys 60. The clockwise rotation of said assembly 
continues until the pulleys 60 and the cooperating 
parts of the belts 38 and 40 reach the positions 
60", 38" and 40" shown in Fig. 4, with the axis of 
the shaft 42 lying in the same plane as the axes of 
the shafts 20 and 22. At this time the motor 84 is 
de-energised so as to hold the belts 38 and 40 and 
the pulleys 60 in the positions 38", 4CT and 60". It 
should be understood that the elastic nature of the 
belts 38 and 40 serves to maintain the belts 38 and 
40 in a taut condition even though their lengths 
have been reduced. The note 68 will now be trans- 
ported through the mechanism 82 along the 
straight feed path AB. Since the feed path AB is 
shorter than the normal feed path ACB, the note 
68 is transported through the mechanism 82 in a 
shorter period of time than would have been the 
case if the note 68 had travelled along the normal 
feed path ACB. The difference in lengths between 
the paths ACB and AB is such that the note 68 is 
advanced by a period sufficient to cause it to enter 
correctly into that compartment 81 of the stacking 
wheel 75 which it would have entered if the note 68 
had arrived at the sensor means 66 at the correct 
moment in time and had travelled along the feed 
path ACB. 

If the electronic control unit 79 determines that 
the note 68 has arrived at the sensor means 66 too 
early, as a result of which the leading edge of the 
note 68 would be liable to hit the end of one of the 
tines 78 if the note 68 were to be fed along the 
feed path ACB, then the unit 79 sends an appro- 
priate signal to the motor 84 so as to energize the 
motor 84 in the opposite sense to the sense pre- 
viously mentioned, whereby rotation of the gear 
segment 88 in an anticlockwise direction (with ref- 
erence to Fig. 4) is brought about. This rotation of 
the gear segment 88 continues until the belts 38 
and 40 and the pulleys 60 reach the positions 38" , 
40" and 60~ shown in chain outline in Fig. 4, with 
the shaft 42 being positioned higher than its normal 
position. At this time the motor 84 is de-energized. 
The note 68 will now be transported through the 
mechanism 82 along a feed path ACB, where C is 
a contact point between the belts 38 and 40 where 
they bend partly around the pulleys 60 when the 
pulleys are in position 60 . Since the feed path 
AC8 is longer than the normal feed path ACB, the 
note 68 is transported through the mechanism 82 
in a longer period of time than would have been 
the case if the note 68 had travelled along the 
normal feed path ACB. The extent of movement of 
the shaft 42 is so chosen that the difference in 
lengths between the paths ACB and ACB is such 
that the note 68 is retarded by a period sufficient to 
cause it to enter correctly into that compartment 81 
of the stacking wheel 75 which it would have en- 



tered if the note 68 had arrived at the sensor 
means 66 at the correct moment in time and had 
travelled along the feed path ACB. 

The cash dispenser unit 73 incorporating the 

5 retard mechanism 10 will now be described in 
more detail with reference to Fig. 5. The unit 73 
includes a plurality of currency cassettes 89 moun- 
ted in a stacked relationship, a stack of currency 
notes 68 being held in each cassette 89. When one 

jo or more currency notes 68 are to be dispensed 
from a particular cassette 89 in the course of a 
cash withdrawal operation, the associated pick 
mechanism 74 is operated so as to draw out of the 
cassette 89 the lower portion of the first note 68 in 

75 the stack contained in the cassette 89 and move 
this portion into a position where the leading edge 
of the portion is gripped by a first pair of drive 
rollers 90. This note 68 is then fed by the drive 
rollers 90 and by a series of further drive rollers 92 

20 along the feed path 72 and via the retard mecha- 
nism 10 to the stacking wheel 75, the stacking 
wheel 75 continuously rotating in operation in an 
anticlockwise direction (with reference to Fig. 5). 
The tines 78 of the stacking plates 76 pass be- 

25 tween fingers 94 of a stripper plate assembly 96 
rockably mounted on a shaft 98. In operation, each 
note 68 which passes through the retard mecha- 
nism 10 enters one of the compartments 81 formed 
between adjacent sets of tines 78 and is carried 

30 partly around the axis of the stacking wheel 75, the 
note 68 being stripped from the wheel 75 by the 
fingers 94 and being stacked against a belt 100 
with a long edge of the note resting on the stripper 
plate assembly 96. As previously described, if the 

35 electronic control unit 79 (Fig. 3) determines that a 
note 68 has not arrived at the sensor means 66 at 
the correct moment in time (for example, due to 
the leading edge of the note being folded or due to 
note slippage occurring along the feed path 72), 

40 then the solenoid 54 (Figs. 1 and 2) is energized 
thereby causing the note 68 to be delayed by the 
retard mechanism 10 by a period of time sufficient 
to cause the note 68 to enter correctly into one of 
the compartments 81 . 

45 The belt 100 cooperates with a pair of belts 

102 (only one of which is shown) which are roc- 
kably mounted on a shaft 104 and which are nor- 
mally held in the position shown in Fig. 5. When a 
bundle of notes 68* (or possibly a single note only) 

so to be dispensed to a user in response to a cash 
withdrawal request has been stacked against the 
belt 100, the belts 102 are rocked in a clockwise 
direction so as to trap the bundle of notes 68 
between the belt 100 and the belts 102. It should 

55 be understood that in the course of this rocking 
movement the belts pass between adjacent pairs of 
the stacking plates 76. Assuming that none of the 
notes in the bundle 68' have been rejected for any 
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reason, the belts 100 and 102 are operated so as 
to drive the bundle 68 to a pair of drive belts 106 
and 108. The belts 106 and 108 serve to drive the 
bundle 68' through a note exit slot 110 in the 
housing 112 of the cash dispenser unit 73 to a 
position where the bundle 68' can be collected by 
the user of the ATM. It should be understood that 
the belts 100 and 102 are mounted in resilient 
relationship relative to each other, and the belts 
106 and 108 are also mounted in resilient relation- 
ship relative to each other, so that bundles of notes 
of varying thickness can be held between, and fed 
by, the belts 100 and 102 and the belts 106 and 
108. If a multiple feeding has been detected in the 
course of stacking the bundle of notes 68' against 
the belt 100, or if one or more of the notes in the 
bundle 68' have been rejected for any other rea- 
son, then the stripper plate assembly 96 is rocked 
into the position shown in chain outline in Fig. 5 
and the belts 100 and 102 are operated to feed the 
bundle 68' in a direction opposite to the normal 
feed direction, the bundle 68' being deposited in a 
reject note container 114 via an opening 116 in the 
top thereof. 

It should be understood that the advance and 
retard mechanism 82 could be used in the cash 
dispenser unit 73 in place of the retard mechanism 
10. 

The retard mechanism 10 described with refer- 
ence to Figs. 1-3 and Fig. 5 has the advantages 
that it is of simple construction and is highly versa- 
tile in operation. Thus, the mechanism 10 can be 
operated to change the length of the feed path 
through the mechanism 10 at any time while a note 
68 is being fed along the feed path 72, or even 
after the note 68 has entered the mechanism 10. 
The advance and retard mechanism 82 described 
with reference to Fig. 4 also has the just-mentioned 
advantages, and has the additional advantage that 
the length of the feed path through the mechanism 
82 is infinitely variable. Further, by virtue of includ- 
ing the retard mechanism 10 or the advance and 
retard mechanism 82 in the cash dispenser unit 73, 
it is not necessary that the pick mechanism 74 and 
the stacking wheel 75 should operate in synchro- 
nism as is normally the case, thereby enabling the 
construction of the unit 73 to be simplified. 

A document skew corrector mechanism 200 
will now be described with reference to Figs. 6 and 
7. The mechanism 200 includes four resiliently 
stretchable endless belts 202, 204, 206 and 208. 
The belts 202-208 are of a material similar to that 
of which the belts 38 and 40 are made, that is to 
say an elastomeric material such as polyurethane 
or silicone rubber. The belt 202 passes around 
pulleys 210 and 212, the belt 204 passes around 
pulleys 214 and 216, the belt 206 passes around 
pulleys 218 and 220, and the belt 208 passes 



around pulleys 222 and 224. As seen in Fig. 6, the 
belts 202 and 204 are in cooperative engagement 
with each other and, similarly, the belts 206 and 
208 are in cooperative engagement with each oth- 

5 er. The pulleys 212 and 220 are secured on a drive 
shaft 226, and the pulleys 216 and 224 are secured 
on a drive shaft 228, the drive shafts 226 and 228 
being driven by a motor drive 229 in the directions 
indicated by the associated arrows in Fig. 6. The 

w pulleys 210 and 218 are rotatably mounted on a 
fixed shaft 230, and the pulleys 214 and 222 are 
rotatably mounted on a fixed shaft 232. All the 
shafts 226, 228, 230 and 232 extend between par- 
allel side walls 234 and 236 (not shown in Fig. 6), 

75 the shafts 230 and 232 being secured to the walls 
234 and 236, and the drive shafts 226 and 228 
being rotatably mounted with respect to the walls 
234 and 236. 

Two further pulleys 238 and 240 are respec- 

20 tively disposed inside, and in cooperative engage- 
ment with, the endless belts 202 and 206. The 
pulley 238 is rotatably mounted on a stud 242 
secured to one end of an arm 244, the other end of 
which is secured to one end of a shaft 246 which 

25 extends through, and is rotatably mounted with 
respect to, the side wall 234. Similarly, the pulley 
240 is rotatably mounted on a stud 248 secured to 
one end of an arm 250, the other end of which is 
secured to one end of a shaft 252 which extends 

30 through, and is rotatably mounted with respect to, 
the side wall 236. The shafts 246 and 252 are 
respectively driven by bidirectional stepping motors 
254 and 256, whereby the arms 244 and 250 may 
be selectively rotated about the axes of the shafts 

35 246 and 252. Normally, the pulleys 238 and 240 
and the arms 244 and 250 are in the positions 
shown in solid outline in Fig. 6, with the axis of the 
pulley 238 lying in the same plane as the axes of 
the pulleys 210 and 212, and with the axis of the 

40 pulley 240 lying in the same plane as the axes of 
the pulleys 218 and 220. For a reason to be 
explained later, in operation of the mechanism 200 
the motor 256 may be operated for a selected 
period of time so as to rotate the assembly of the 

45 pulley 240 and arm 250 from the normal position in 
a clockwise direction (with reference to Fig. 6) into 
an actuated position 240", 250" such as is shown in 
chain outline in Fig. 6. This movement of the pulley 
240 brings about a deformation of the cooperating 

so parts of the belts 206 and 208 into new positions 
206', 208' shown in chain outline in Fig. 6. It will be 
appreciated that the stretchable nature of the belts 
206 and 208 makes it possible for the belts 206 
and 208 to be deformed in this manner. Also, it 

55 should be understood that the amount of rotation of 
the assembly of the pulley 240 and arm 250 may 
be varied depending on the amount of deformation 
of the belts 206 and 208 that is required. Similarly, 
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in operation of the mechanism 200 the motor 254 
may be operated for a selected period of time so 
as to rotate the assembly of the pulley 238 and 
arm 244 from the normal position by a selected 
amount in a clockwise direction (with reference to 
Fig. 6) so as to bring about a deformation of the 
cooperating parts of the belts 202 and 204 in a 
similar manner to that in which the cooperating 
parts of the belts 206 and 208 are deformed. Each 
of the pulleys 238 and 240 may be returned to its 
normal position by appropriate operation of the 
associated motor 254 or 256 in the reverse sense, 
the resilient nature of the belts 202, 204, 206 and 
208 serving to restore them to their normal posi- 
tions shown in solid outline in Fig. 6. 

A timing disc 258 (not shown in Fig. 6) is 
secured to that end of the shaft 226 projecting 
beyond the side wall 236, the disc 258 carrying a 
series of radially extending marks (not seen) equal- 
ly spaced around the axis of the shaft 226. The 
disc 258 cooperates with an optical sensor 260 
mounted on the side wall 236, and in operation the 
sensor 260 generates a series of timing pulses in 
response to the sensing of the marks carried by 
the disc 258. First and second document sensor 
means 262 and 264 are disposed between the side 
walls 234 and 236 and are mounted on the side 
walls 234 and 236 by means not shown, with the 
axes 266 (Fig. 6) of the sensor means 262 and 264 
lying in a plane parallel to the axes of the shafts 
226-232. The sensor means 262 and 264 are ar- 
ranged to sense the passage of the leading edge 
268 of a document 270 (Fig. 7), such as a currency 
note, past the axes 266 of the sensor means 262 
and 264 as the document 270 is fed (by means not 
shown) to the skew corrector mechanism 200 in 
the direction of the arrow 272. 

Referring now additionally to Fig. 8, the opera- 
tion of the skew corrector mechanism 200 when 
used in association with a currency note verifier 
274 will now be described. As indicated in Fig. 7, 
after passing through the mechanism 200 a cur- 
rency note 270 to be verified is fed (by means not 
shown) to the note verifier 274. In order for the 
note verifier 274 to operate properly it is essential 
that the note 270 arrives at the verifier 274 with an 
accurately correct orientation relative to the verifier 
274. This correct orientation is obtained if the note 
270 leaves the skew correct mechanism 200 with 
its leading edge 268 parallel to the axes of the 
shafts 226-232. 

As previously mentioned, the belts 202-208 
and the pulleys 238, 240 are normally in the posi- 
tions shown in solid outline in Fig. 6. The leading 
edge 268 of a currency note 270 arriving at the 
skew corrector mechanism 200 will enter the nips 
of the belts 202, 204 and 206, 208, and the note 
270 will be fed through the mechanism 200 by 



virtue of being gripped between the cooperating 
parts of the belts 202, 204 and 206, 208. With the 
belts 202-208 in their normal positions, the note 
270 will be fed straight through the mechanism 200 

5 without any change in the orientation of the leading 
edge 268 of the note 270 relative to the axes of the 
shafts 226-232. The outputs of the sensor means 
262 and 264 for sensing the leading edge 268 of 
the note 270 are applied to an electronic control 

w unit 276 which serves to control the operation of 
the motors 254, 256. Timing pulses generated by 
the timing disc sensor 260 are also applied to the 
electronic control unit 276. During the arrival of the 
note 270 at the skew correct mechanism 200, if the 

75 sensor means 262 and 264 sense the leading edge 
268 of the note 270 simultaneously (which is the 
case if the note 270 has the correct orientation for 
feeding to the verifier 274), then the electronic 
control unit 276 will allow the motors 254, 256 to 

20 remain non-operated, so that the note 270 will be 
fed through the mechanism 200 with its leading 
edge 268 remaining parallel to the axes of the 
shafts 226-232. If the note 270 has an incorrect 
orientation as shown in Fig. 7 such that the sensor 

25 means 264 sense the leading edge 268 prior to the 
sensor means 262 sensing the leading edge 268, 
then the electronic control unit 276 will send an 
appropriate signal to the motor 256 so as to op- 
erate the motor 256 in such a sense as to rotate 

30 the assembly of the arm 250 and pulley 240 in a 
clockwise direction with reference to Fig. 6, thereby 
bringing about a deformation of the cooperating 
parts of the belts 206, 208 to a position such as the 
position 206', 208 shown in Fig. 6. The extent of 

35 rotation of the arm 250 and pulley 240, and hence 
the amount of deformation of the cooperating parts 
of the belts 206, 208. is determined by the elec- 
tronic control unit 276 on the basis of how many 
timing pulses are applied to it by the timing disc 

40 sensor 260 in the period between the sensing of 
the leading edge 268 by the sensor means 264 
and the sensing of the leading edge 268 by the 
sensor means 262. The greater this period, the 
greater will be the amount of deformation of the 

45 cooperating parts of the belts 206, 208. With the 
cooperating parts of the belts 206, 208 deformed 
as just described, it will be appreciated that, as the 
note 270 is fed through the skew corrector mecha- 
nism 200, that part of the note 270 which is 

so gripped by the belts 206, 208 (i.e. the part of the 
note 270 adjacent the side edge 278) will pass 
along a longer feed path than does that part of the 
note 270 which is gripped by the belts 202, 204 
(i.e. the part of the note 270 adjacent the side edge 

55 280). Thus, as the note 270 is fed through the 
mechanism 200, the note 270 will be gradually 
rotated about its centre in an anticlockwise direc- 
tion with reference to Fig. 7. The electronic control 
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unit 276 is arranged to control the amount of de- 
formation of the cooperating parts of the belts 206, 
208 such that, regardless of the amount by which 
the note 270 is skewed relative to the axes of the 
shafts 226-232 as the note 270 approaches the 
mechanism 200, the leading edge 268 of the note 
270 will be parallel to these axes when the note 
270 leaves the mechanism 200. After the note 270 
leaves the mechanism 200, the electronic control 
unit 276 will cause the motor 256 to be operated in 
a manner such as to return the pulley 240 and the 
belts 206, 208 to their normal positions. 

If a note 270 approaches the skew corrector 
mechanism 200 in a skewed condition opposite to 
the skewed condition shown in Fig. 7 (i.e. in a 
condition such that part of the note 270 adjacent 
the side edge 280 will be sensed by the sensor 
means 262 prior to that part of the note 270 adja- 
cent the side edge 278 being sensed by the sensor 
means 264), then in this case the electronic control 
unit 276 will send an appropriate signal to the 
motor 254 so as to operate the motor 254 in such a 
sense as to rotate the assembly of the arm 244 
and pulley 238 in a clockwise direction with refer- 
ence to Fig. 6, thereby bringing about a deforma- 
tion of the cooperating parts of the belts 202, 204 
in a similar manner to the previously described 
deformation of the cooperating parts of the belts 
206, 208. In this case, as the note 270 is fed 
through the mechanism 200, that part of the note 
270 adjacent the side edge 280 will pass along a 
longer feed path than does that part of the note 
270 adjacent the side edge 278. As in the case of 
the deformation of the belt 206, 208, the electronic 
control unit 276 is arranged to control the amount 
of deformation of the cooperating parts of the belts 
202, 204 such that, regardless of the amount by 
which the note 270 is skewed relative to the axes 
of the shafts 226-232 as the note 270 approaches 
the mechanism 200, the leading edge 268 of the 
note 270 will be parallel to these axes when the 
note leaves the mechanism 200. After the note 270 
leaves the mechanism 200, the electronic control 
unit 276 will cause the motor 254 to be operated in 
a manner such as to return the pulley 238 and the 
belts 202, 204 to their normal positions. 

It should be understood that, during a skew- 
correcting rotation of a note 270 as it is fed through 
the mechanism 200 following operation of one or 
other of the motors 254 and 256, a certain amount 
of slippage occurs between the note 270 and the 
contacting parts of the surfaces of the belts 202- 
208. The surfaces of the belts 202-208 are ar- 
ranged to be sufficiently smooth, consistent with 
effective feeding of the note 270, to permit such 
slippage to occur without any wrinkling of the note 
270 taking place. 



It will be appreciated that the skew corrector 
mechanism 200 ensures that a note 270 to be 
verified arrives at the note verifier 274 with a cor- 
rect orientation such as to enable the verifier 274 to 

5 make a determination as to whether or not the note 
270 is genuine and is of satisfactory condition. If 
the verifier 274 determines that the note 270 is 
genuine and is of satisfactory condition, then the 
note 270 is permitted by the verifier 274 to pass to 

w a storage location (not shown). If the verifier 274 
fails to determine that the note is genuine, or finds 
that the note 270 is in a non-satisfactory condition 
(e.g. is torn or has adhesive tape attached thereto), 
then the verifier 274 sends an appropriate signal to 

75 the electronic control unit 276 which in turn brings 
about operation of a divert means 282 (Fig. 8) so 
as to cause the note 270 to be diverted to a reject 
bin (not shown) or to be returned to the person 
from whom it originated. 

20 It should be understood that the skew corrector 

mechanism 200 described above with reference to 
Figs. 6 to 8 provides a simple and effective means 
for correcting for skew of a document over a wide 
range of possible amounts of skew, and which 

25 skew may be in either of two opposite senses 
relative to a fixed axis. 

Claims 

30 1. A sheet handling apparatus including first and 
second belt means (38,40) parts of which are 
in cooperative relationship with respect to each 
other, and drive means (18,22,34,36) for driv- 
ing said belt means so that, in operation, a 

35 feeding movement of a sheet (68) is brought 

about while said sheet is gripped between said 
parts of said first and second belt means, 
characterized by means (60, 42, 46, 50, 52, 
54) for altering the paths of movement of said 

40 parts of said belts means (38, 40) whereby the 

length of a feed path between first and second 
fixed points (A,B) for at least part of said sheet 
may be varied. 

45 2. An apparatus according to claim 1, character- 
ized in that said belt means (38,40) are of a 
resiliently stretchable material, whereby an al- 
teration in the paths of movement of said parts 
of said belt means is brought about by chang- 

50 ing the lengths of at least first and second 

cooperating endless belts respectively incor- 
porated in said first and second belt means 
(38,40). 

55 3. An apparatus according to claim 2, character- 
ized in that said first endless belt (38) passes 
around first and second pulleys (26,28) having 
fixed axes, and said second endless belt (40) 
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passes around third and fourth pulleys (30,32) 
having fixed axes, one of said endless belts 
(40) passing around a fifth pulley (60) whose 
axis is movable relative to the axes of said first 
to fourth pulleys, and said apparatus (10) in- 5 
eluding selectively operable actuating means 
(42, 46, 50, 52, 54) for bringing about move- 
ment of said fifth pulley (60) relative to the 
axes of said first to fourth pulleys (26, 28, 30, 
32), whereby said fifth pulley brings about a w 
deformation of the cooperating parts of said 
endless belts (38, 40) so as to change the 
lengths of said endless belts and thereby 
change the length of said feed path. 

75 

4. An apparatus according to claim 3, character- 
ized in that said feed path as defined by the 
cooperating parts of said endless belts (38, 40) 
is normally straight, and in that said actuating 
means (42, 46, 50, 52, 54) is operable so as to 20 
stretch said endless belts and thereby length- 
en said feed path. 

5. An apparatus according to claim 3, character- 
ized in that said feed path as defined by the 25 
cooperating parts of said endless belts (38,40) 

is normally non-linear, with said endless belts 
each being in a tensioned condition, and in 
that said actuating means (42,46,50,52,54) is 
selectively operable in a first sense or in a 30 
second sense, said actuating means serving to 
move said fifth pulley (60) in a first direction 
when operated in said first sense, so as to 
enable the lengths of said endless belts to 
become shorter and thereby shorten said feed 35 
path, and said actuating means serving to 
move said fifth pulley in a second direction 
when operated in said second sense, so as to 
stretch said endless belts and thereby length- 
en said feed path. 40 

6. An apparatus according to any one of claims 3 
to 5, characterized by electronic control means 
(79), first sensor means (66) arranged to sense 

the leading edge of said sheet (68) as it ap- 45 
proaches said apparatus, and timing means 
(62,64) arranged to generate a series of timing 
pulses whose frequency is dependent on the 
speed of rotation of a drive shaft (18) forming 
part of said drive means, said control means so 
(79) being arranged to control the operation of 
said actuating means (46,50,52,54) on the ba- 
sis of signals applied to said control means by 
said first sensor means (66) and timing pulses 
applied to said control means by said timing 55 
means. 



7. An apparatus according to any one of the 
preceding claims, characterized in that each of 
said belt means (38,40) incorporates a plurality 
of endless belts spaced apart in a direction 
transverse to said feed path, the endless belts 
of said first belt means (38) respectively coop- 
erating with the endless belts of said second 
belt means (40). 

8. An apparatus according to claim 1, character- 
ized by a first endless belt (202) which passes 
around first and second pulleys (210,212) hav- 
ing fixed axes, a second endless belt (204) 
which is mounted in a cooperative relationship 
with respect to said first endless belt and 
which passes around third and fourth pulleys 
(214,216) having fixed axes, cooperating parts 
of said first and second endless belts defining 
a first feed path for a first part of said sheet 
(270), a third endless belt (206) which passes 
around fifth and sixth pulleys (218,220) having 
fixed axes, a fourth endless belt (208) which is 
mounted in a cooperative relationship with re- 
spect to said third endless belt and which 
passes around seventh and eighth pulleys 
(222, 224) having fixed axes, cooperating parts 
of said third and fourth endless belts defining a 
second feed path for a second part of said 
sheet spaced from said first part, and each of 
said first, second, third and fourth endless 
belts being of a resiliently stretchable material, 
a ninth pulley (238) around which said first 
endless belt (202) passes and whose axis is 
movable relative to the axes of said first to 
eighth pulleys, a tenth pulley (240) around 
which said third endless belt (206) passes and 
whose axis is movable relative to the axes of 
said first to eighth pulleys, first selectively op- 
erable actuating means (242,244,246,254) for 
bringing about a movement of said ninth pulley 
relative to the axes of said first to eighth pul- 
leys whereby said ninth pulley brings about a 
deformation of the cooperating parts of said 
first and second endless belts (202,204) so as 
to change the length of said first feed path, 
second selectively operable actuating means 
(248,250,252,256) for bringing about a move- 
ment of said tenth pulley relative to the axes of 
said first to eighth pulleys whereby said tenth 
pulley brings about a deformation of the coop- 
erating parts of said third and fourth endless 
belts (206,208) so as to change the length of 
said second feed path, and electronic control 
means (276) for controlling the operation of 
said first and second actuating means, where- 
by the orientation of said sheet relative to the 
axes of said first to eighth pulleys as said 
sheet leaves said apparatus may be changed 
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with respect to its orientation as it enters said 
apparatus by changing the length of one of 
said first and second feed paths relative to the 
length of the other feed path. 

9. An apparatus according to claim 8, character- 
ized in that each of said first and second feed 
paths is normally straight, and in that each of 
said first and second actuating means 
(242,244,246,254; 248,250,252,256) is operable 
so as to stretch the associated endless belts 
(202,204;206,208) and thereby lengthen the re- 
spective feed path. 

10. An apparatus according to either claim 8 or 
claim 9, characterized by first and second sen- 
sor means (262,264) which are spaced apart in 
a direction parallel to the axes of said first to 
eighth pulleys (210-224) and which are ar- 
ranged to sense different parts of the leading 
edge (268) of said sheet (270) as it ap- 
proaches said apparatus, and timing means 
(258,260) for generating a series of timing 
pulses whose frequency is dependent on the 
speed of rotation of a drive shaft (226) forming 
part of said drive means, said control means 
(276) being arranged to control the operation 
of said first and second actuating means 
(242,244,246,254; 248,250,252,256) on the ba- 
sis of signals supplied to said control means 
by said first and second sensor means and 
timing pulses applied to said control means by 
said timing means. 

Patentanspriiche 



den der Teile der Riemeneinrichtungen durch 
Andern der Lange von zumindest ersten und 
zweiten zusammenwirkenden, entsprechend in 
die ersten und zweiten Riemeneinrichtungen 
5 (38,40) integrierten Endlosriemen herbeigefuhrt 

wird. 

3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, daB der erste Endlosriemen (38) urn 

70 erste und zweite Riemenscheiben (26,28) mit 

festen Achsen lauft, und der zweite Endlosrie- 
men (40) urn dritte und vierte Riemenscheiben 
(30,32) mit festen Achsen lauft und einer der 
Endlosriemen (40) um eine funfte Riemen- 

75 scheibe (60) lauft, deren Achse bezuglich der 

Achsen der ersten bis vierten Riemenscheibe 
beweglich ist und der Mechanismus (10) wahl- 
weise bedienbare Betatigungseinrichtungen 
(42,46,50,52,54) zur Herbeifuhrung einer Bewe- 

20 gung der funften Riemenscheibe (60) bezug- 

lich der Achsen der ersten bis vierten Riemen- 
scheibe (26,28,30,32) aufweist, wodurch die 
funfte Riemenscheibe eine Formveranderung 
der zusammenwirkenden Teile der Endlosrie- 

25 men (38,40) herbeifuhrt, um die Lange der 

Endlosriemen zu andern und dadurch die Lan- 
ge des Forderweges zu andern. 

4. Vorrichtung nach Anspruch 3, dadurch gekenn- 
30 zeichnet, daB der durch die zusammenwirken- 
den Teile der Endlosriemen (38,40) definierte 
Forderweg fur gewohnlich linear ist und daB 
die Betatigungseinrichtung (42,46,50,52,54) be- 
dienbar ist, um die Endlosriemen zu dehnen 

35 und dadurch den Forderweg zu verlangern. 



1. Eine blattfuhrende Vorrichtung mit ersten und 
zweiten Riemeneinrichtungen (38,40), Teile de- 
rer in zusammenwirkender Beziehung zueinan- 

der stehen und Antriebseinrichtungen 40 
(18,22,34,36) zum Antrieb der Riemeneinrich- 
tungen, so daB im Betrieb eine Vorschubbewe- 
gung eines Blattes (68) herbeigefUhrt wird, 
wahrend das Blatt zwischen den Teilen der 
ersten und zweiten Riemeneinrichtungen ge- 45 
griffen wird, 
gekennzeichnet durch 

Einrichtungen (60,42,46,50,52,54) zum Wech- 
seln der Bewegungspfade der Teile der Rie- 
meneinrichtungen (38,40), wobei die Lange ei- so 
nes Forderweges zwischen ersten und zweiten 
festen Punkten (A,B) fur zumindest einen Teil 
des Blattes variiert werden kann. 

2. Vorrichtung nach Anspruch 1 , dadurch gekenn- 55 
zeichnet, daB die Riemeneinrichtungen (38,40) 

aus elastisch dehnbarem Material bestehen, 
wodurch ein Wechsel in den Bewegungspfa- 



5. Vorrichtung nach Anspruch 3, dadurch gekenn- 
zeichnet, daB der durch die zusammenwirken- 
den Teile der Endlosriemen (38,40) definierte 
Forderweg fur gewohnlich nichtlinear ist, wenn 
alle Endlosriemen in einem gespannten Zu- 
stand sind und daB die Betatigungseinrichtung 
(42,46,50,52,54) wahlweise in einem ersten 
Oder zweiten Sinn bedienbar ist, wobei die 
Betatigungseinrichtung dazu dient, die funfte 
Riemenscheibe (60) durch Betatigen im ersten 
Sinn in eine erste Richtung zu bewegen, damit 
die Langen der Endlosriemen kiirzer werden 
und dadurch den Forderweg verkurzen konnen 
und die Betatigungseinrichtung dazu dient, die 
funfte Riemenscheibe durch Betatigen im 
zweiten Sinn in eine zweite Richtung zu bewe- 
gen, damit die Endlosriemen gedehnt werden 
und dadurch der Forderweg verlangert wird. 

6. Vorrichtung nach einem der Anspriiche 3 bis 
5, gekennzeichnet durch eine elektronische 
Steuereinrichtung (79), erste Sensoreinrichtun- 
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gen (66), die zur Abtastung der vorlaufenden 
Kante des Blattes (68) bei Annaherung an die 
Vorrichtung angeordnet sind und Taktgeber 
(62,64), die zur Erzeugung einer Reihe von 
Taktimpulsen angeordnet sind, deren Frequenz 5 
von der Umlaufgeschwindigkeit einer Antriebs- 
welle (18) abhangt, die Teil der Antriebsein- 
richtung ist, wobei die Steuereinrichtung (79) 
zur Steuerung des Betriebes der Betatigungs- 
einrichtung (46,50,52,54) auf der Basis von Si- w 
gnalen angeordnet ist, die durch die ersten 
Sensoreinrichtungen (66) an die Steuereinrich- 
tung angelegt werden sowie Taktimpulsen, die 
durch die Taktgeber an die Steuereinrichtung 
angelegt werden. 15 

7. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB jede 
der Riemeneinrichtungen (38,40) eine Vielzahl 

in Querrichtung zum Forderweg beabstandeter 20 
Endiosriemen umfaBt und die Endlosriemen 
der ersten Riemeneinrichtung (38) entspre- 
chend mit den Endlosriemen der zweiten Rie- 
meneinrichtung (40) zusammenwirken. 

25 

8. Vorrichtung nach Anspruch 1, gekennzeichnet 
durch einen ersten Endlosriemen (202), der urn 
erste und zweite Riemenscheiben (210,212) 
mit festen Achsen lauft, einen zweiten Endlos- 
riemen (204), der in zusammenwirkender Be- 30 
ziehung bezuglich des ersten Endlosriemens 
befestigt ist und urn dritte und vierte Riemen- 
scheiben (214,216) mit festen Achsen lauft, 
wobei zusammenwirkende Teile des ersten 

und zweiten Endlosriemens einen ersten For- 35 
derweg fur einen ersten Teil des Blattes (270) 
definieren, einen dritten Endlosriemen (206), 
der um fGnfte und sechste Riemenscheiben 
(218,220) mit festen Achsen lauft, einen vierten 
Endlosriemen (208), der in zusammenwirken- ao 
der Beziehung bezuglich des dritten Endlosrie- 
mens befestigt ist und um siebte und achte 
Riemenscheiben (222,224) mit festen Achsen 
lauft, wobei zusammenwirkende Teile des drit- 
ten und vierten Endlosriemens beabstandet 45 
vom ersten Teil einen zweiten Forderweg fur 
einen zweiten Teil des Blattes definieren und 
jeder der ersten, zweiten, dritten und vierten 
Endlosriemen aus elastisch dehnbarem Materi- 
al besteht, eine neunte Riemenscheibe (238), 50 
um die der erste Endlosriemen (202) lauft und 
deren Achse beweglich bezUglich der Achsen 
der ersten bis achten Riemenscheibe ist, eine 
zehnte Riemenscheibe (240), um die der dritte 
Endlosriemen (206) lauft und deren Achse be- 55 
weglich bezuglich der Achsen der ersten bis 
achten Riemenscheibe ist, erste wahlweise be- 
dienbare Betatigungseinrichtungen 



(242,244,246,254) zur Herbeifuhrung einer Be- 
wegung der neunten Riemenscheibe bezuglich 
der Achsen der ersten bis achten Riemen- 
scheibe, wodurch die neunte Riemenscheibe 
zur Anderung der Lange des ersten Forderwe- 
ges eine Formveranderung der zusammenwir- 
kenden Teile des ersten und zweiten Endlos- 
riemens (202,204) herbeifuhrt, zweite wahlwei- 
se bedienbare Betatigungseinrichtungen 
(248,250,252,256) zur Herbeifuhrung einer Be- 
wegung der zehnten Riemenscheibe bezuglich 
der Achsen der ersten bis achten Riemen- 
scheibe, wodurch die zehnte Riemenscheibe 
zur Anderung der Lange des zweiten Forder- 
weges eine Formveranderung der zusammen- 
wirkenden Teile des dritten und vierten Endlos- 
riemens (206,208) herbeifuhrt und eine elektro- 
nische Steuereinrichtung (276) zur Steuerung 
des Betriebes der ersten und zweiten Betati- 
gungseinrichtungen, wodurch die Ausrichtung 
des Blattes beim Verlassen der Vorrichtung 
bezuglich der Achsen der ersten bis achten 
Riemenscheibe hinsichtlich seiner Ausrichtung 
beim Eintritt in die Vorrichtung dadurch gean- 
dert werden kann, daB die Lange des ersten 
oder zweiten Forderweges relativ zur Lange 
des anderen Forderweges geandert werden 
kann. 

9. Vorrichtung nach Anspruch 8, dadurch gekenn- 
zeichnet, daB jeder der ersten und zweiten 
Forderwege fur gewohnlich linear ist und jede 
der ersten und zweiten Betatigungseinrichtun- 
gen (242,244,246,254; 248,250,252,256) be- 
dienbar ist, um die zugeordneten Endlosrie- 
men (202,204; 206,208) zu dehnen und da- 
durch den entsprechenden Forderweg zu ver- 
langern. 

10. Vorrichtung entweder nach Anspruch 8 oder 
nach Anspruch 9, gekennzeichnet durch erste 
und zweite Sensoreinrichtungen (262,264)*, die 
in paralleler Richtung zu den Achsen der er- 
sten bis achten Riemenscheibe (210-224) be- 
abstandet und angeordnet sind, verschiedene 
Teile der vorauslaufenden Kante (268) des v 
Blattes (270) bei seiner Annaherung an die 
Vorrichtung abzutasten und Taktgeber 
(258,260) zum Erzeugen einer Serie von Takt- 
impulsen, deren Frequenz von der Umlaufge- 
schwindigkeit einer Antriebswelle (226) ab- 
hangt, die Teil der Antriebseinrichtung ist und 
die Steuereinrichtung (276) zur Steuerung des 
Betriebes der ersten und zweiten Betatigungs- 
einrichtungen (242,244,246,254; 
248,250,252,256) auf der Basis von Signalen 
angeordnet ist, die der Steuereinrichtung von 
den ersten und zweiten Sensoreinrichtungen 
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zugefuhrt werden und Taktimpulsen, die von 
dem Taktgeber an die Steuereinrichtung ange- 
legt werden. 

Revendications 

1. Appareil de manipulation de feuilles compre- 
nant des premier et second moyens a cour- 
roies (38, 40) dont des parties cooperent entre 
elles, et des moyens d'entraTnement (18, 22, 
34, 36) destines a entraTner lesdits moyens a 
courroies afin que, en fonctionnement, un mou- 
vement d'avance d'une feuille (68) soit produit 
tandis que ladite feuille est prise entre lesdites 
parties desdits premier et second moyens a 
courroies, caracterise par des moyens (60, 42, 
46, 50, 52, 54) destines a modifier les trajets 
de deplacement desdites parties desdits 
moyens a courroies (38, 40) afin que la lon- 
gueur d'un trajet d'alimentation entre des pre- 
mier et second points fixes (A, B) pour au 
moins une partie de ladite feuille puissent etre 
modifi(§e. 

2. Appareil selon la revendication 1, caracterise 
en ce que lesdits moyens a courroies (38, 40) 
sont en une matiere pouvant etre etiree elasti- 
quement, afin qu'une modification des trajets 
de mouvement desdites parties desdits 
moyens a courroies soit provoquee par un 
changement des longueurs d'au moins des 
premiere et seconde courroies sans fin coope- 
rantes incorpor^es respectivement dans lesdits 
premier et second moyens a courroies (38, 
40). 

3. Appareil selon la revendication 2, caracterise 
en ce que ladite premiere courroie sans fin 
(38) passe autour de premiere et deuxieme 
poulies (26, 28) ayant des axes fixes, et ladite 
seconde courroie sans fin (40) passe autour de 
troisieme et quatrieme poulies (30, 32) ayant 
des axes fixes, Tune desdites courroies sans 
fin (40) passant autour d'une cinquieme poulie 
(60) dont I'axe est mobile par rapport aux axes 
desdites premiere a quatrieme poulies, et ledit 
mdcanisme (10) comprenant des moyens d'ac- 
tionnement (42, 46, 50, 52, 54) pouvant etre 
mis en oeuvre selectivement pour provoquer 
un mouvement de ladite cinquieme poulie (60) 
par rapport aux axes desdites premiere a qua- 
trieme poulies (26, 28, 30, 32), de manifere que 
ladite cinquieme poulie provoque une deforma- 
tion des parties cooperantes desdites courroies 
sans fin (38, 40) pour modifier les longueurs 
desdites courroies sans fin et modifier ainsi la 
longueur dudit trajet d'alimentation. 



4. Appareil selon la revendication 3, caracterise 
en ce que ledit trajet d'alimentation, tel que 
defini par les parties cooperantes desdites 
courroies sans fin (38, 40), est normalement 

5 rectiligne, et en ce que lesdits moyens d'ac- 

tionnement (42, 46, 50, 52, 54) peuvent §tre 
commandes de fagon a etirer lesdites cour- 
roies sans fin et allonger ainsi ledit trajet d'ali- 
mentation. 

70 

5. Appareil selon la revendication 3, caracterise 
en ce que ledit trajet d'alimentation tel que 
defini par les parties cooperantes desdites 
courroies sans fin (38, 40) est normalement 

75 non lineaire, lesdites courroies sans fin etant 

chacune dans un etat tendu, et en ce que 
lesdits moyens d'actionnement (42, 46, 50, 52, 
54) peuvent etre commandes selectivement 
dans un premier sens ou dans un second 

20 sens, lesdits moyens d'actionnement servant a 

deplacer ladite cinquieme poulie (60) dans une 
premiere direction lorsqu'ils sont commandes 
dans ledit premier sens, afin de permettre de 
raccourcir les longueurs desdites courroies 

25 sans fin et de raccourcir ainsi ledit trajet d'ali- 

mentation, et lesdits moyens d'actionnement 
servant a deplacer ladite cinquieme poulie 
dans une seconde direction, lorsqu'ils sont 
commandes dans ledit second sens, afin d'eti- 

30 rer lesdites courroies sans fin et d'allonger 

ainsi ledit trajet d'alimentation. 

6. Appareil selon Tune quelconque des revendi- 
cations 3 a 5, caracterise par un moyen elec- 

35 tronique (79) de commande, un premier 

moyen capteur (66) agence de fagon a detec- 
ter le bord avant de ladite feuille (68) a son 
approche dudit appareil, et des moyens de 
synchronisation (62, 64) agences de fagon a 

40 gen^rer une serie d'impulsions de synchroni- 

sation dont la frequence depend de la vitesse 
de rotation d'un arbre d'entraTnement (18) fai- 
sant partie desdits moyens d'entraTnement, le- 
dit moyen de commande (79) etant agence de 

45 fagon a commander le fonctionnement desdits 

moyens d'actionnement (46, 50, 52, 54) sur la 
base de signaux appliques audit moyen de 
commande par ledit premier moyen capteur 
(66) et d'impulsions de synchronisation appli- 

50 quees audit moyen de commande par lesdits 

moyens de synchronisation. 

7. Appareil selon I'une quelconque des revendi- 
cations precedentes, caracterise en ce que 

55 chacun desdits moyens a courroies (38, 40) 

comprend plusieurs courroies sans fin espa- 
c6es dans une direction transversale audit tra- 
jet d'alimentation, les courroies sans fin dudit 
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premier moyen a courroies (38) cooperant res- 
pectivement avec les courroies sans fin dudit 
second moyen a courroies (40). 

8. Appareil seton la revendication 1, caracterise 5 
par une premiere courroie sans fin (202) qui 
passe autour de premiere et deuxieme poulies 
(210, 212) ayant des axes fixes, une deuxieme 
courroie sans fin (204) qui est mont^e en rela- 
tion de cooperation par rapport a ladite pre- 10 
miere courroie sans fin et qui passe autour de 
troisieme et quatrieme poulies (214, 216) ayant 
des axes fixes, les parties cooperantes desdi- 
tes premiere et deuxieme courroies sans fin 
definissant un premier trajet d'alimentation 15 
pour une premiere partie de ladite feuille (270), 
une troisieme courroie sans fin (206) qui passe 
autour de cinquieme et sixieme poulies (218, 
220) ayant des axes fixes, une quatrieme cour- 
roie sans fin (208) qui est montee en relation 20 
de cooperation avec ladite troisieme courroie 
sans fin et qui passe autour de septieme et 
huitieme poulies (222, 224) ayant des axes 
fixes, des parties cooperantes desdites troisie- 
me et quatrieme courroies sans fin definissant 25 
un second trajet d'alimentation pour une se- 
conde partie de ladite feuille espacee de ladite 
premiere partie, et chacune desdites premiere, 
deuxieme, troisieme et quatrieme courroies 
sans fin etant en une matiere pouvant etre 30 
etiree elastiquement, une neuvieme poulie 
(238) autour de laquelle passe ladite premiere 
courroie sans fin (202) et dont I'axe est mobile 
par rapport aux axes desdites premiere a hui- 
tieme poulies, une dixieme poulie (240) autour 35 
de laquelle ladite troisieme courroie sans fin 
(206) passe et dont I'axe est mobile par rap- 
port aux axes desdites premiere a huitieme 
poulies, des premiers moyens d'actionnement 
(242, 244, 246, 254), pouvant etre commandes 40 
selectivement, destines a provoquer un mou- 
vement de ladite neuvieme poulie par rapport 
aux axes desdites premiere a huitieme poulies 
afin que ladite neuvieme poulie provoque une 
deformation des parties cooperantes desdites 45 
premiere et deuxieme courroies sans fin (202, 
204) pour modifier la longueur dudit premier 
trajet d'alimentation, des seconds moyens 
d'actionnement (248, 250, 252, 256), pouvant 
etre commandes selectivement, destines a so 
provoquer un mouvement de ladite dixieme 
poulie par rapport aux axes desdites premiere 
a huitieme poulies afin que ladite dixieme pou- 
lie provoque une deformation des parties coo- 
perantes desdites troisieme et quatrieme cour- 55 
roies sans fin (206, 208) pour modifier la lon- 
gueur dudit second trajet d'alimentation, et un 
moyen electronique (276) de commande desti- 



ne a commander le fonctionnement desdits 
premiers et seconds moyens d'actionnement, 
afin que I'orientation de ladite feuille par rap- 
port aux axes desdites premiere h huitieme 
poulies, pendant que ladite feuille quitte ledit 
appareil, puisse etre modifiee par rapport a 
son orientation a sont entree dans ledit appa- 
reil par variation de la longueur de Tun desdits 
premier et second trajets d'alimentation par 
rapport a la longueur de ('autre trajet d'alimen- 
tation. 

9. Appareil selon la revendication 8, caracterise 
en ce que chacun desdits premier et second 
trajets d'alimentation est normalement rectili- 
gne, et en ce que chacun desdits premiers et 
seconds moyens d'actionnement (242, 244, 
246, 254 ; 248, 250, 252, 256) peut etre com- 
mande de fagon a etirer la courroie sans fin 
associee (202, 204 ; 206, 208) et allonger ainsi 
le trajet d'alimentation respectif. 

10. Appareil selon la revendication 8 ou la revendi- 
cation 9, caracterise par des premier et second 
moyens capteurs (262, 264) qui sont espaces 
dans une direction parallele aux axes desdites 
premiere a huitieme poulies (210-224) et qui 
sont agences de fagon h d&ecter des parties 
differentes du bord avant (268) de ladite feuille 
(270) a son approche dudit appareil, et des 
moyens de synchronisation (258, 260) destines 
a generer une serie d'impulsions de synchroni- 
sation dont la frequence depend de la vitesse 
de rotation d'un arbre d'entraTnement (226) 
faisant partie desdits moyens d'entraTnement, 
ledit moyen de commande (276) etant agence 
de fagon a commander le fonctionnement des- 
dits premiers et seconds moyens d'actionne- 
ment (242, 244, 246, 254 ; 248, 250, 252, 256) 
sur la base de signaux appliques audit moyen 
de commande par lesdits premier et second 
moyens capteurs et d'impulsions de synchro- 
nisation appliquees audit moyen de commande 
par lesdits moyens de synchronisation. 
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